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i . --^ v< 'J ^ K > -f V . iE 18 X *± U 

2. T SS - « it I : 

277 T^y«-<r^Kfc5S^7r;L. 



n : 

Pro'lhr Asp Leu Arg Phe Thr Asn lie Cly 

Pro Asp Thr Mel hx % Val Thr Trp Ala Pro 

Pro Pro Scr Uo Asp Leu Thr Asn Phe Leu 

Val Arg Tyr Ser Pro Val Lya Aan Glu GU 

Asp Val AU Glu Lou Ser lie Ser Pro Ser 

Asp Asn Ala Val Val Lou Thr Asn Leu Leu 



Pro Gly Thr 6I0 Tyr Val Val Scr Vil Ser 
Scr Val Tyr Glu Gin His Glu Ser Thr Pro 
Leu Arg Gly Arg Gin Lys Thr Cly Leo Asp 
Ser Pro Thr Gly lie Asp Phe Scr Asp lie 
Thr Ala Asn Scr Phe Thr Val II i s Trp lie 
AU Pro Arg AU Thr Me Thr Gly Tyr Arg 
lie Arg His His Pro Glu His Phe Ser Cly 
Arg Pro Arg Glu Asp Arg Val Pro tlis Scr 
Arg Asn Ser lie Thr Leu Thr Asn Leu Thr 
Pro Cly Thr Glu Tyr Val Val Ser lie Val 
AU Leu Asn Gly Arg Glu Glu Ser Pro Leu 
Leu lie Gly Gin Gin Scr Thr Val Ser Asp 
Val Pro Arg Asp Leu Glu Val Val Ala AU 
Thr Pro Thr Ser Lsu Leu lie Scr Trp Asp 
AU Pro AU Val Thr Val Arg Tyr Tyr Arg 
lie Thr Tyr Gly Glu Thr G!y Gly Asn Scr 
Pro Val Gin Glu Pho Thr Val Pro Gly Ser 
Lys Ser Thr AU Thr lie Ser Gly Leu Lys 
Pro Gly Val Asp Tyr Thr He Thr Val Tyr 
AU Val Thr Cly Arg Gly Asp Scr Pro AU 
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■ lis 

Thr Glu lie Asp Lys Pro Ser 



Ser Ser Lys Pro lie Sor Me Aso fyr Ars 

( a ) 



I « • fl 



Ala lie Pro Ala Pro Thr Asp Leu Lys Plie 

Thr Gin Val Thr Pro Thr Ser Loo Ser AU 

Gin Trp Thr Pro pro Asn Val Gin Leu Thr 

Gly Tyr Ars Val Ars Val Thr Pro Lys Glu 

Lys Thr Cly Pro Met Lys Glu lie Asn Leu 

Ala Pro Asp Ser Ser Ser Val Val Val Ser 

Gly Leu Kel Val Ala Thr Lys Tyr Glu Val 

Ser Val Tyr Ala Leu Lys Asp Thr Leu Thr 

Ser Arg Pro Ala Gin Gly Vat Vat Thr Thr 

Leu Clu Asn Val Ser Pro Pro Arg Ars Ala 

Arfi Val Thr Asp Ala Thr Glu Thr Thr (te 

Thr lie r Trp Arg Thr Lys Thr Glu Thr 

lie Thr Gly Phe Gin ValAsp Afa Val Pro 

A U Asn Gly C in Thr Pro lie Gin Arg Thr 
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Asn 


Gin 


Giy 


Arg 


Lys 


Lys 



Asp-Glu-Lcu-Pro-Gln-Leu-Val-Thr-Lcu-Pro- 
His-Pro-Asn-Leu-His-Gly-Pro-Glu-1 le-Leu- 
Asp-Va )-Pro-Scr-Thr — C IV D 

X 11 ± >)C Jte L S.^ ^ Mel u > 



X y a 

^ K ® M ift ^ ^ , 

3. ^ CD I? a fx Itt Sfl 

y t ^ ^ j< t} > jg ^ k> h > ^ y t 



I- *J — ( Annual Review of Oiocheaistry) ^ 
»57e. » 375--413 a(l98S)) » ^ ^ (D F H 

^ «ii « ffi . M.m^^ com ms^^ Attn ^izi^iim 
^ z t ^ ^ fz ^ m <o m m ^ A ^ux^icj: 

ffl <k * n r t Wx 0^ ^ F N (D a 66 k > -< > 

<t $ n T cwx ^,^ o 

F N K: li -V /< ij > c ie ^ f 6 ij > 
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^ zr ^ K (1 . la i an Ml ^ "7 h u -y ^ <d « 

jg ^ L r «4 «K gS (D ;&lia O tt OL . iE^iKDIS 



K © la ic *f T ^ tei flSa ® ?s tt . » ig k > 
p:iT. *ia?fl tt fi^ (c a D« r -6 o 

t Y F N CO ^ «5 iC o r U i V .-K 

>'+-'^-J^ ( The OMBD. Journal ) ^ ^3 4^1^. 
m 1755- 1759^ (19B5) (C IS tt $ tl T 5 „ it fz ^ 

* 3 " K r ^ cOHA o - (plP2x pLP3x 
PLP4R Cf pLF5) o c^ T ti ^ :i- ^ i h ij - 
( Biocheaistry ) . 35 2 5 S . » 4 9 3 B — A 9 4 1 H 
( 1986MC K a 5 ti.T 0^ -6 o » >W 1& ^ il x pLK5 

W»a 63 - 3 1820 o * ?ia Dfl T fk:^ S <i: n ^1 to 



WCa¥2-3114f)8 (3) 

FNa>iaiatt«K>-f y vjs^k>-< 

n^KicBBL. a2<DaMiix flaa^y--::^^ 

(c BB r i o 

ay K^r/^LTiK^L/ififmttBt 

c (D Sr jft /j: a .-p y r ^ k cd ± «9 g tt * a 

ai«H4iSStt<b-Ny^y >^ .tt^o 



PTF7 02 1 -tfflt.^4Ciir<T#6o pTF7021 U 
F N © Pro' •••-Met " ' ' ( 279rW«fia) 

*amr<b:/v7. ^ k-c^So ptf702 i <dhjr 

I 

v<OcDHA^jffiie^=-tf-^Cli^-C^S„ 

* a ?B tc J: ^ ffl At » y 7^ ^ K CD a 

CO Pro' *»'-SBr» * • » iClB^-rS27T T i J » 

1 « 9 ft 

Pro Thr Asp Leu Arg Phe Thr Asn lie 6I7 
Pro AapThr Met Arg Val Thr Trp Ala Pro 
Pro Pro Ser fie Asp Leu Thr Asn Phc Leu 
Vil Arg Trr Ser Pro Val Lys Aan Glu Glu 
Asp Val Ala Glu Lau Ser lie Ser Pro Ser 
Asp A&n Ata Vat Val Leu Thr Asn Leu Leu 
Pro Gl| Thr Glu Tjr Val Val Ser Val Ser 
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Ser Vai Tyr Gtu Gin Ilia Glu 

Leu Ars Cly Ars Gin Lya Thr 

Sor Pro Thr Glj Ue Asp Phe 

I 

Thr Ala Aan Sar Phe Thr Vt 1 

Ala Pro Ars Ala Thr 1 le Thr 

llQ Ars Kia His Pra Glu II is 

Ars Pro Arc Glu Aap Arg Val 

Ars Aan Ser lie Thr Leu Thr 

Pro 61j Thr Glu Tyr Val Val 

Ala Leu Aao G.ly Arg Glu Glu 

Leu 11a Cly Gin Glo SerThr 

Val Pro Arg Aap Leu Glu Val 

Thr Pro Thr Ser Leu Leu lie 

Ala Pro Ala Vi 1 Thr Val Arg 

I le Thr Tjr Gly Glu Thr Gty 

Pro Val Gin Glu Phe Thr Va! 

Lya Ser Thr Aja Thr lie Ser 

Pro Gly Val Aap Tyr Thr I le 

Ala Val Thr Gly Arg Gly Asp 

-Ser Ser Lya Pr o > Me Ser lie 
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ISIS 

Aap Lya Pro Ser [ II ] 

* ^ L . II , t I U t h F N b 

V CD Ala' •••-Thr* IC 

Ala Pro Thr Aap Leu Lya Phe 
Thr Pro Thr Ser Lou Ser Ala 
Pro Pro Aan Val Gin Leu Thr 
Val Arg Val Thr Pro Lys Glu 
Pro Met Lys Glu lie Aan Leu 
Ser Ser Ser Val Val Val Ser 
Val Ala Thr Lys Tyr Glu Val 
Ala Leu Lys Asp Thr Leu Thr 
Ala. Gin Gly Val Val Thr Thr 
Val Ser Pro Pro Arg Arg Ala 
Asp Ala Thr Glu Thr Thr I le 
Trp Arg Thr Lya Thr. Glu Thr 
Phe Gin Val Aap Ala Val Pro 
G Ln Thr Pro He Gin Arg Thr 



lie Lya Pro Aap Val Arg Ser Tyr Thr Me 

Thr Gly Leu Gin Pro Gly Thr Aap Tyr Lya 

He Tyr Leu Tyr Thr Leu Asn Aap Aan Ala 

Arg Ser Ser Pro Val Val lie Aap Ala Ser 

Thr Ala lie Asp Ala Pro Ser Asn Leu Arg 

Phe Leu Ala Thr Thr Pro Asn Ser Leu Leu 

Val Ser Trp Gin Pro Pro Arg Ala Arg lie 

Thr Gly Tyr lie lie Lys Tyr Glu Lys Pro 

Gly Ser Pro Pro Arg Glu Val Val Pro Arg 

Pro Arg Pro Gly Val Thr Glu Ala Thr lie 

Thr Cly Leu Glu Pro Gly Thr Glu Tyr Thr 

lie Tyr Va! 1 I e' A I a Leu Lys Asn Asn Gin 

Lya Ser Clu Pro Leu Me Gly Arg Lya Lys 
1 1 ■ ■ 

Thr — ( in ] 

Aap-Slu-Leo-Pro-filn-Leu-Val-Thr-Leu-Pro- 
His-Pro-Aan-Lou-His-Gly-Pro-Glu-I le-Leu- 

Asp-Va I-Pro-Ser-Thr — C IV ] 
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( PTP7520 )OI1SR««<03' ficoI^>f 



r i ^ y D - -f JUa ( I ST- IX (i lST-2x 

e 4t y :r -^^ K <o « 3tt (1 X W ;L (1 »c O J: •) 
ic^76« ifl«S^:A:i5ffi^L-rnx^cD«MilC 

e«Lx Vkmi^iz^^ a^tttoffitcjtDx ffli* 

±»*2IWUfex DBAB^ :r > X » (* O * 7 ^ * a 
S»iny:i*y-<7'^KIix BHK^NRKffl 

d^tttDft^tcjsi^t^n'&p icDia 8 ^ o n 

^ li X « ;L -ru ;t- X 7 X ^ ( Rao«l»htK ) ^ © 

( Methods in BnzyvoloKj ) x S B246 x 9tl ft03 
-831 H (1981) ] (r 1^1 i: T tr -5 a T t£ t> ^ x 
«JM*3-hLfctikx BSA -C y D -7 + y t 
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ti-r^^a^^^^-Xi^-ViZ^ BHKX UN 
AP--K/«!)yh3>«-ji,{jgy-) (O it t 

a ± o a « c J: 0 . » n .-p !i r -y^ K 36* , 

B H K R KanCtt UT«l6C>aiafi^B«i!t 



«BaT2-3114!>8 (6) 

( 271 T ? y jsi « a , jaTii-z7i ittttprs) 

* D - K T 6 cDHABf H-©^o-->^^ (SRIH 

! 

(1-i) ^& DKAT 5< r ^ - CD a B 

^ /'C rj V Is* ^ K > 4 > a> cDHAW tt" ^ ^ 4^ ^ 

V X -r A X J± O DKA^ KEa^fflV^r^idt L/^a 

^--^r 2/1* CD 5' *aa^y>»<bL/wa^, r 

(1-2) Kco I -Sac I KK- CD a S 

PNOH-271 «■ 3 - K -r i cO«AH K- * ^ 
5. 9kb(0 ^ V ;^ S K PIP243S I A t i 7. 

V n -3B25«. at 4936— 494 1^ (1&86) ) 100 

:^ y J^WfiLMtte IC iMj^. 1.2 kbCDKK-^BISt 

L o C © K * SE K: Hae n iCf » W L . T ir' 
n - X y >!/ H ft »c li C It . 0.46kbCD IlaeH 



-Sac I ■fH-^SttU/lo COBrM-TODngitd 
-1) T»fc5' « T ^ r - 120ng^T4 DMA 
9,** - -tr ffl /V 7 ^ ^ ^ 0. 5»« ATP , lOflU 

DTT a Cf 2. 8a — y h © T4 DMA U i;' - -tr Jfc- ^ 
t/20/i i <D R JSJI « . ler. -«-f>'+^-< 
-.>"Lfc. Si6jt*B5t:. I0» is Jl L . 
Ico I S a Sac I T 4* W L s T o - x Y Ji' 
IKAHclifc^ft. 0.52 kb cD Nco I -Sac I K 

(1-3) S&c 1 - Basil] 

±3d:/ 7 K pLP2435 <D 100 t *ficoO 

lOeiacf SacITiJWL, T a - :x y 
i^mftftttKl^lt. 0. 52kb(D » K- * a 4X L a 

X -5^ ft * lb C *v It . 0.27kbcD Sac 1 -Ban 
naifK-*B«L^. COifK- 400nci (1-1) 
T » /I 3 ' III T :/ - 80n«* T4 DMA 9 XT - 
^ « 7 7 - ^ 0. 5 mH ATP. 10 all DTT a 
til. I a - 7 h a>T4 OHAU Jt;' - -tf 4^ At;20 



Ba«a I a C; Sac l -e 3^ M L . T 1i ^ - 7. ^' IV 
TS^ft 2)c U IC 30Mt . 0.30kb(D Sac t - BaaH 1 B)r 

(1-4) Kcol - BaaJII Brn-OSa 

(1-2) "CSyt «coI-SacliRfr l20nRi 
(1-3) T}f A: SacJ - 0a«lf 1 «rfr65ni^T4 
D«A y A" - -e ffi X V 7 r - . 0, 5aH ATP ^ Itt 
■ « DTTa c; 2, 8a ^ V h CD T4 DHA 'i //' - -tT ^ 
*t/20^/<OSi5tt4'. 16r. -«-(>4^ 
^ - ► Lyto KJ6ttJt65t:. 10i>fflia?Lyclfe. 
Banil I a Cf Mco I T » W L . T ;E)r' a - ;^ r ii' 
1SftAnK:;^it^ 0.82kbCD Nco I - BasK I Kr 

(1-5) PUC11BKT(D«I IE 

> .-K + - Ji^. m 3 a . a 243T- 2442M 
(1984)3 \ $1 % ^ Oattll 1 a Sa I 1 T 4> W b . 
TXra-:tyjH5$R^lbt:;&^lt^ IPP ^-5 
* - 9 "KM4-At;0.95kb©BaBin -Sal I « 
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It ^ iHl « L o C (D K K- aOngJi- * ^ U to Ba 
mWlStU Sn\ ] V L X in > m fz Zf y 

X t KpUCliSK 30nEi!:*ICT4 OHA ij A' - -tf ffl 
^< y y 7 - . 0.5 ■« ATP. 10 nH DTT ft C/ 2. 

fftL. Ipp 9 - t % - ^ - VLn ^ h zr 5 X 
i K*». pUCliaHTi ^ ^ L 3t o 

/X ^ pUCllBN II X m K © pUCI18-< ^ - 

C Hco 1 -9- >f f ^ » A L . 56 K »j V - A ^ 

CD tf SB & o 

(l-S) «co I - Ba«H [ » K" <D pUCl 18HT^ CO ^ o 

- ^ y ^ 

(1-5) 7? S :fc r V KpUClIBNT 0. 1 g 

=£• Hco I & BaaH lT5J*ltfev«i'J>«Lfco 

DiBHlKH* 2Dng i C T4 DHA U A* - -tf ffl ^< 



L ^ C X £^ ^ 2264-^ ( PBRH DP-226 
4)] . 

(1-8) <fi Ift ;L * 36^ CO -s- :/ ^ K CD tt SS4 

(1-7) T S A: Hscher ichia coli IIBlOl/ 
PKOIOI^SO^ g/«£ (0 T y f V y > * S J!iJ L ^ 
5 m£ CD L - y o C a « « "C 37T: . 

fi<h-p«sLyto cn* 500«te o 1^ life ^ ^ 

«^aiJ/Co 6€i)niD CD»*ie:^rt 0.3®8$j5L-C 
2 BiCO I PTG ( ^ V r n f jb - p - :t Jf/ 7 
VK) ^^2nL. 20t^ no ife IC j& L ^ o ffi {4: 

fc, r^Xt)-^. tfeBitt^y/^^'K^ SOS-PAGB 

ii'lStt: C IST-K 7 - 5 y ( Sera-Lab) tt 
aSi»2Kt**f^ffl*-tffco lS^U^^2ta 



« 03 7 2-311498 (7) 

•y 7 r - . 0. San ATP . 10 aM OTT R 2. 8 
a j:. y h (D T4 DMA »J A' - J£- ^ O 20/1 / 
1S^« let. -«-{v4*-<-hL/wo C 

tDS 10/i f i^ttGB llfilOlCD X «£ (ft ic 

(1-6) -e » s i6 iK 10/1 i ^ffl t> r , 

a HBlOl* jB K lis Ifc L o S<&nA:JBKRfe 

i 

7 X ^ K ^ Ba»ll I R c; Hco r T ^ » L . T 
I - Ba«H I as ( 0. B2kb) (b ^< > V <£> ± Oi ^ 

^aiSLAlo CiDli|ft;t. «: :r y X i K * pllD 
101 <*: ^ :8 L o 

101 ^Bscherichia coli HO 1 0 1 / pll D I 0 1 <»: $ 
if^x 29kDfti£$cattCO-<riFK30'<^^$nT 

(r^&c<h^rtl«L/r. ace. ^ u rf h 

*20flH KallPO* (pH 7.0). I mU BOTA . 5 bK 
y :7 X — ib > ^ > X ii/ — /p 7 ib 7 -f K 

( P-APHSP) *^t;»«ic:ssLrs ifl^iifto 

* 

31*fTo/to 12000 rp« 204J iC> t T . ± 
«25«£^S/::o cn^. 20ttM KaBPO* (pH 7; 
0)'<y7r-'C¥«<fcU/;:CM-h 3^^-;u 

:7 T a »^»lr^fc*. 0. 15M HaC 

I * A O 20«H KiHPO^ (pH 7, 0) -y 7 T - -e 

S4Jt-0. 15M NaCl ^Atr20-ll K.IIFO* ( pH 
7, 0) -y y T - "C ¥ « ft L ^ <i y - > 
3 - 650M6*7A (80«£) CilUfco 
* 7 A* 0.2M MaCI ^^t;20 »H K.llPO* (pll 
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7. 0) V 7 T - T a * , 2 0 mU K.HPO, (pll 
7. 0>/< y y y ^ tp ^ 0 2 M HaCI ]^ t» 0. 45M 

ic \i 1^ - U ^ y ^ K rj 2flBg*- J5 7:: « A B I 
itco-!:/^^ Kt^-/r>tr - 47 7 A/ 120A^ «| 

^ a C -5 . Ala - 1 I e-Pro-A I a-Pro-Thr 

-Asp-LfluO K ^ la to 1^ tl X e W CD y ^ K 

2 

( Ala^^^'-Thr'**" ^ 296 T ^ y T il- 

296 t ^M^^ ^ ) ^-D-KT-ScOWAWrn-fD^'o 

(2-1) Bin fl - Ba«H 1 Wr K" © 28 S4 " ^ . 



«Dn¥2-3114;»8 (8) 

F N © ID ca© CSIM « C 1^ - ^i^ 4' ::/ 
-k ji. ^< ^ t a - ( J. Cell D i o. ) ^ 1 03 

» 2637- 26 47^ (1 986)] * 3 - K "T 6 ON 
A 96)t^^V^A ONA (iaH77a:C;78v 3P. 2 
ia»S8) ir r y y -i r ^< ^ X t A X it 

®OHA ^idtflKt-flll^T^^Lfco ^>!r 2 ^« 
^0 5 ' * «a * ij > fit L . T - - y ^ 

fz o COOHA ^TniMh y:^(Tris)-IICl( pll 
7.5 ) . C. IbN BDTA. 20«il NaCI . 7 bK 
M«C1, . 0, IbM dATP^ dCTP. dCTP. dTTPft c; 
2 h(Oi^ l^y 0 »m ir ^ t; IQHu I O 

S J6 ft + ^ 37t: ^ 30:» ^ - hL^to 
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lie Tyr Val He AU leu l.yB Aan Asn Gin 

Lya Scr GU Pro Lou (lc Cly A r i; L,b Lys 

Thr ... c u( ) 

T? Jit is H i m ^ <i L , X U T .tii ol: tV : 

Asp-G lu-Loo-Pro-CU-lcu-Va I -Thr-Lcu-Pro- 
His-Pro-Aan-Luu-Hi 6-C U-Pro-C I u-l (u-Lcu- 
Asp-Val-pro-Sor-Thr — [ IV 3 

/c3£«:7n t, M e t U y >{R3£^,TiL,, n It I Xll^cD 



2- 



